We have synthesized a new compound, 3-hydrazinopropyltrimethoxysilane, which can be applied in chemical modification of SiO 2 surfaces. The synthesis route is rather simple, including only two major steps. The compound was analysed and confirmed by NMR and FTIR spectroscopy. The new silane can offer a sound alternative to aminosilanes, which are widely applied in several technologies as adhesion promoters.
Introduction
Organically modified silicates (ormosils) are technologically attractive particularly for immobilizing biomolecules, because they can be prepared under ambient conditions, and they have several useful properties like variable porosity, high thermal stability, chemical inertness and negligible swelling in aqueous solution [1] . One of the most common routes for tethering biomolecules to glass uses 3aminopropyltriethoxysilane (also known as APTES) treatment for activation of the glass surface for further biomolecule coupling [2, 3] . The usage of close chemical analogues of aminosilaneshydrazinosilanes -have not been reported yet, despite the fact that hydrazinosilanes may have advantages compared to former, as hydrazines can be used in broader pH-range [4] and can have larger number of chemical substitutions. The silane treatment procedure remains the same, i.e. the SiO 2 -substrate is incubated in silane-containing solution, resulting in covalent coupling of silane to SiO 2 (Scheme 1). The functional group of silane, in this case it is hydrazino group, remains intact and can be used for binding of different chemical substances to SiO 2 . In this work we report on the synthesis of a new compound, 3-hydrazinopropyltrimethoxysilane, via a simple two-step procedure. The compound was analyzed and confirmed by 1 and FTIR spectroscopy. The new ormosil can be applicable in broader pH-range than its aminoanalogues and also offer greater chemical flexibility in immobilizing different compounds to silica. [5] 55 ml (1.1 mol, 7 equiv) of hydrazine hydrate (Aldrich Inc.) was preheated to 37ºC and then 8.4 ml of allylbromide (Aldrich Inc.) was gradually introduced maintaining the temperature of the reaction mixture at 37-40ºC. Then the mixture was heated to 70ºC. The reaction was monitored by TLC (thin layer chromatography) on Macherey-Nagel Alugran SIL G/UV 254 precoated silica plates using methanol as the eluent. The TLC analysis indicated to formation of a new, more polar product. After heating for 1h the reaction mixture was cooled to 40ºC and 5.6 ml of allylbromide was added. Again the reaction mixture was heated for 1h at 70ºC and the TLC analysis showed increase of the concentration of the new product. The mixture was neutralized with sodium hydrogencarbonate (21.500 g, ca 1,5 equiv). Then 50 ml of water was added and the mixture was extracted with diethyl ether (4x50 ml). Organic fractions were combined and dried over anhydrous magnesium sulphate. The mixture was filtered and the solution was concentrated under reduced pressure. The obtained viscous liquid was distilled and two identical fractions with boiling points 65-70ºC (300 mm Hg) 1.281 g and 50-55ºC (200 mm Hg) 1.401 g were collected. The synthesis can be described by the following scheme:
Experimental

Synthesis of allylhydrazine from hydrazine hydrate
Synthesis of allylhydrazine.
Synthesis of 3-hydrazinopropyltrimethoxysilane from allylhydrazine
2.14 ml (1.5 equiv) of (MeO) 3 SiH and catalytic amount (~1 mg) of PtO 2 were added to 0.807 g of allylhydrazine. The mixture was heated in a sealed vial in a domestic microwave oven at 300 W radiation for 12 min. The reaction was monitored by TLC using CHCl 3 :MeOH 20:1 as the eluent. After heating in the microwave oven the mixture was stirred and heated on a magnetic stirrer for 3h at 110ºC. The TLC analysis indicated to the formation of a new product. The mixture was filtered and concentrated under reduced pressure. The final product was not distilled in order to avoid polymerization of the material.
The layout of this synthesis is as follows: 
Spectroscopic measurements
NMR spectra were recorded with a Bruker Awance II 200 NMR instrument working at 200 and 50 MHz for 1 H and 13 C, respectively. Spectra were measured from CDCl 3 solutions using tetramethylsilane as reference. FTIR spectra were recorded with a Perkin Elmer PC16 FTIR instrument using liquid film samples on KBr plates.
Results and discussion
The structure of synthesized 3-hydrazinopropyltrimethoxysilane was determined from spectroscopic measurements (Figure 1a-c) . In 1 HNMR spectrum the typical Si influenced multiplet of CH 2 -Si at 0.66 ppm was observed. The multiplet 2H signal at 1.66 ppm corresponds to CH 2 group between unequivalent neighbouring methylene groups. The next 2H methylene group signal appeared as a triplet with coupling constant J = 7 Hz and can be assigned to CH 2 -NH-group. The signal of methoxy group (3.57 ppm) is overlapped with NH protons of hydrazine. The results indicate to some hydrolysis of the hydrazinosilane, as SiOH signal at 2.79 ppm is clearly present. 13 CNMR spectrum consists of four signals and corresponds exactly to the structure proposed (6.74 Si-C, 20.48 C-C-C, 50.47 O-C, 64.39 N-C).
FTIR sepctrum is very similar to that of 3-aminopropyltrimethoxy silane [6] . There are NH (N-H stretching at 3349 cm -1 and N-H scissoring at 1590 cm -1 ), Si-O (1073 and 1195 cm -1 ) and Si-C (809 cm -1 ), CH 2 and CH 3 (2937, 2842, 1459, 1347 cm -1 ) absorption bands.
Taking into account the spectroscopy data we can confirm the formation of 3hydrazinopropyltrimethoxysilane, as all the relevant chemical fragments could be interpreted.
Conclusions
We have elaborated a simple two-step method for synthesis of 3-hydrazinopropyltrimethoxysilane. The compound is a close analogue of the widely applied 3-aminopropyltri(m)ethoxysilane and can broaden the practical range of the corresponding ormosils.
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